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) Vehicle bumper system.

@ A vehicle bumper system for a vehicle, having a
vehicle body (10} and a pair of longitudinally extend-
ing load bearing members (12), includes a bumper
member (16) extending between the pair of longitu-
dinally extending load bearing members (12). A ten-~
sion means (20) extends between the pair of longitu-
dinally extending locad bearing members (12) for
preventing the application of outwardly directed lai-
eral forces to the load bearing members (12). The
curved bumper member (18) and the tension means
(20) are directly, pivotally connected to the pair of
fongitudinally extending load bearing members at the
same locations on the load bearing members (12),
such that an impact force applied to the bumper
member does not result in outwardly directed lateral
forces being applied to the load bearing members
(12), or such lateral forces are minimised. The
curved bumper member (16) and the tension means
(20) may be formed as a single unit or, alternatively,
may be separate elements. The bumper member
(16) and the tension means (20) may be made of
metal or of a structural composite material.
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VEHICLE BUMPER SYSTEM

The present invention relates to a bumper sys-
tem for a vehicle and, more particularly, to such a
bumper system in which a curved vehicle bumper
member is connected directly to longitudinally ex-
tending load bearing members which are part of
the vehicle. This bumper system may be utilised
with motor vehicles of the type having a separate
frame or with motor vehicles having unibody con-
struction.

Bumpers are used on motor vehicles to absorb
low level impact forces and to limit the amount of
damage sustained to the vehicle body during high
level impacts. It is desired that permanent damage
caused by a crash be confined, to the degree
possible, to the bumper structure itself. This facili-
tates repair, since only the damaged bumper must
be replaced. With impacts of any level, it is desired
that the energy of impact be absorbed or dis-
sipated without permanently deforming the main
structure of the vehicle, including the parallel, lat-
erally spaced pair of load bearing members which
extend longitudinally to the front and to the rear of
the vehicle, and to which a vehicle bumper system
may commonly secured.

A number of prior art bumper systems have
included a spring support arrangement for securing
a bumper to the longitudinally extending load bear-
ing members of a vehicle. One such system is
shown in U.S. Patent No. 1,485,042, issued Feb-
ruary 26, 1924, to Lyon. The '042 Lyon patent
discloses a bumper structure, including a generaily
straight bumper member, which attaches to the
ends of the frame rails of an automobile, and which
incorporates a straight member bridging the points
of attachment.

U.S. Patent No. 1,626,347, issued April 26,

1927, to Lyon, discloses a curved bumper in con-
junction with a member extending across the ve-
hicle frame and having a lateral "bracing action” on
the vehicle frame at the points of attachment. The
‘347 Lyon patent, like the '042 Lyon patent, relates
to a bumper system in which the bumper is at-
tached to the vehicle frame through an intermedi-
ate spring support structure. Depending upon the
relative stiffness of the components of this bumper
and further depending upon the nature of the im-
pact force to the bumper, it is possible that the
load bearing rails could be subjected, by an impact
force applied to the bumper, o inward or outward
lateral forces, no lateral forces, or lateral forces
directed in the same direction.

With the bumper systems disclosed in the
Lyon patents, a spring mounting arrangement is
provided to attach the bumper to the vehicle frame.
One problem with such a spring mounting_arrange-
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ment is that it results in only relatively low level
forces being applied to the bumper system during
the initial movemeni of the bumper at impact.
Since very little energy is absorbed during this
initial displacement of the bumper, and since a
fixed amount of energy must be absorbed in any
given collision, a substantial amount of movement
of the bumper must be permitted. It will be appre-
ciated that this results in a vehicle which is longer
than would otherwise be necessary in order to
permit the rather large deflection of the bumper
system.

Optimally, a bumper system should be de-
signed so that the reaction force applied to the
bumper during an impact increases quickly to a
maximum level as the bumper is displaced, and
then remains relatively constant when as the bump-
er undergoes further displacement. This resulis in
the maximum amount of energy being absorbed for
a given amount of bumper displacement, with the
reaction force experienced by the bumper and load
bearing members to which the bumper is attached
being limited to a desired level.

It is seen, therefore, that there is a need for a
bumper system in which the reaction force level
experienced at impact by a bumper system in-
creases rapidly to a predetermined level and there-
after remains generally constant, and in which the
likelihood of damage to the vehicle is reduced.

According to the present invention, there is
provided a vehicle bumper system for protecting a
vehicle, said vehicle including a pair of longitudi-
nally extending load bearing members (12), the
bumper system comprising, a curved bumper
member (16) extending between the ends of said
pair of longitudinally extending load bearing mem-
bers, tension means (20) exiending between said
ends of said pair of longitudinally extending load
bearing members (12) for opposing outwardly di-
rected lateral forces which may be applied to said
load bearing members (12), and means (22) for
pivotally connecting said curved bumper member
(16) and said tension means (20) to said ends of
said pair of longitudinally extending load bearing
members (12) at the same locations on said load
bearing members, such that an impact force ap-
plied to said bumper member (16) does not result
in outwardly directed lateral forces being applied to
said load bearing members, or such lateral forces
are minimised.

Further According to the present invention,
there is provided a vehicle bumper system for
protecting a vehicle, said vehicle being of the type
having a vehicle body (10) and including a pair of
longitudinally extending load bearing members (12)
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terminating at their forward ends, a bumper system
comprising, a curved bumper member (16) extend-
ing between said pair of longitudinally extending
load bearing members (12), tension means (20)
extending between said pair of longitudinally ex-
tending load bearing members (12) for opposing
the application of outwardly directed lateral forces
to said load bearing members, and means (22) for
connecting said curved bumper member and said
tension means (20) directly to said pair of longitudi-
nally extending load bearing members (12) at the
same locations on said load bearing members,
such that an impact force applied to said bumper
member (16) does not result in outwardly directed
lateral forces being applied to said load bearing
members, or such lateral forces are minimised.

The curved bumper member and the tension
means may be formed as a single unit. Alter-
natively, the curved bumper member and the ten-
sion means may be formed as separate elements,
each being connected separately to the ends of the
pair of longitudinally extending load bearing mem-
bers.

The means for connecting the curved bumper
member and the tension means directly to the pair
of longitudinally extending load bearing members
at the same locations on the load bearing members
may comprise a pair of connector members, each
of which extends through one or more openings in
the single unit, and in one of the pair of longitudi-
nally extending load bearing members.

The bumper member and the tension means
may be formed of metal. Alternatively, the bumper
member and the tension means may be formed of

_a structural composite material.

The means for pivotally connecting the curved
bumper member and the tension means to the pair
of longitudinally extending load bearing members
at the same locations on the ends of the load
bearing members may comprise a pair of connec-
tor members, each of which extends through open-
ings in the curved bumper member, in the tension
means, and in one of the pair of longitudinally
extending load bearing members.

The bumper member may extend laterally out-
ward beyond the longitudinally extending load
bearing members. Energy absorbing means may
be mounted on the bumper member adjacent the
ends thereof, laterally outward of the longitudinally
extending load bearing members, for absorbing the
energy of an impact to the vehicle body. The
energy absorbing means may comprise a pair of
blocks of energy absorbing foam material attached
to the bumper member.

The present invention provides a vehicle
bumper system in which the vehicle is more effec-
tively protected, and in which a curved bumper is
connected directly o the vehicle longitudinally ex-
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tending load bearing members but in which the
tendency of these load bearing members to spread
apart on impact to the bumper member is reduced.

The invention will now be described further, by
way of example, with reference to the accompany-
ing drawings, in which :

Fig. 1 is an exploded perspective view of a first
embodiment of the bumper system of the present
invention, with portions broken away, and with part
of the vehicle body removed;

Fig. 2 is a top view of the left portion of the bumper
system of Fig. 1, with the vehicle body broken
away and in section; and

Fig. 3 is an exploded perspective view of a second
embodiment of the bumper system of the present
invention, with portions broken away or in phantom
fines.

The present invention relates to an improved
vehicle bumper system, a first embodiment of
which is illustrated in Figs. 1 and 2. The vehicle
bumper system is intended to protect a vehicle of
the type having a vehicle body 10, and a pair of
longitudinally extending load bearing members 12
(only one of which is illustrated in Figs. 1 and 2)
terminating at their forward ends 14. Although the
members 12 are illustrated as terminating at their
forward ends within the vehicle body 10, it should
be understood that the bumper system may also
be utilised with a vehicle in which the members 12
extend through the body 10. It will further be ap-
preciated that the bumper system of the present
invention may be utilised at the rear of the vehicle,
as well. The forward portion of the vehicle body 10
illustrated in Figs. 1 and 2 may be made of metal,
such as for example steel, but is preferably con-
structed of a moulded, resilient plastic material.

The bumper system includes a bumper mem-
ber 16 extending between the pair of longitudinally
extending load bearing members 12. The bumper
system additionally has a tension means, including
brace element 20 extending between the pair of
Jongitudinally extending load bearing members 12
within the vehicle body, for reducing the application
of outwardly directed lateral forces to the load
bearing members 12. The bumper member 16 and
the brace element 20 may be made of a metal,
such as for example steel or, alternatively, they
may be made of a structural composite material,
such as for example a urethane foam core sur-
rounded by a layer of fibreglass reinforced plastic.

Finally, the bumper system includes a means,
such as for example bolts 22 (only one of which is
illustrated in Figs. 1 and 2), for connecting the
curved bumper member 16 and the brace element
20 directly to the pair of longitudinally extending
load bearing members 12 at the same locations on
the load bearing members within the body. The
bolts 22 may be secured at their lower ends by
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means of lock nuts 23, cotter pins, or other the like.
It is preferred that the bolts 22 pivotally connect
the member 18 and the element 20 to the mem-
bers 12.

The brace element 20 performs an important
function in cooperation with the curved bumper
member 16. If a curved bumper were to be at-
tached directly fo the load bearing members 12
without the brace element 20 extending there-
between, an impact force applied to the bumper
member 16 would tend to straighten the curved
bumper, forcing the load bearing members 12
apart. The application of such outwardly directed
lateral forces to the load bearing members could
otherwise bend the load bearing members 12,
causing significant damage to the frame of the
vehicle. Such outwardly directed lateral forces are
at least partially absorbed by the brace element 20,
however, precluding or limiting such bending of the
load bearing members 12. The pivotal connection
provided by the bolts 22 precludes the application
of bending moments to the members 12 by the
element 20 or the bumper member 16 during an
impact.

In the embodiment of Figs. 1 and 2, the curved
bumper member 16 and the brace element 20 are
formed as separate elements, each being con-
nected separately to the pair of longitudinally ex-
tending load bearing members 12. In this embodi-
ment, the bolts 22 each extend through openings
24 in the curved bumper member 186, in the brace
element 20, and in one of the pair of longitudinally
extending load bearing members 12. It will be
appreciated that other, equivalent means, such as
pins or the like, may be provided for connecting
the bumper member 16 and the brace element 20
to the ends of the load bearing members 12.

The bumper member 16 extends laterally out-
ward beyond the longitudinally extending load
bearing members 12, but within the vehicle body
10. The vehicle bumper system may further com-
prise energy absorbing means, such as for exam-
ple blocks 26 of energy absorbing foam material,
mounted on the bumper member 16 adjacent the
ends thereof, outwardly of the longitudinally ex-
tending load bearing members 12 and, in the em-
bodiment shown in Figs. 1 and 2, within the vehicle
body 10, for absorbing the energy of an impact to
the vehicle body 10, and cushioning the vehicle
bumper system and the rest of the vehicle from the
effects of this impact. An impact force of low level
applied to this portion of the body 10 will not result
in damage to the body 10 if the body is made of a
resilient moulded plastic material. It will be appre-
ciated, as stated previously, that the present inven-
tion is in no way limited to a vehicle design in
which the bumper member 16 is positioned within
the vehicle body. Rather, the invention will also find
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utility in vehicles having curved bumper member in
which the bumper member is located partially or
entirely outside of the vehicle body structure.

Reference is now made to Fig. 3 of the draw-
ings, illustrating a second embodiment of the in-
vention, in which elements corresponding to those
in the first embodiment of Figs. 1 and 2 have been
designated with the same reference numerals. In
the embodiment of Fig. 3, the curved bumper
member 16 and the brace element 20 are formed
as a single unit 28. As with the first embodiment of
the invention, the unit 28 comprising bumper mem-
ber 16 and the brace element 20 may be formed of
metal or, alternatively, a structural composite ma-
terial such as a foam material covered with a
fibreglass reinforced layer. The means for connect-
ing the curved bumper member 16 and the brace
element 20 directly to the pair of longitudinally
extending load bearing members 12 at the same
locations on the load bearing members includes a
pair of connector members, such as bolts 22, each
of which extends through one or more openings 29
in the unit 28, and in one of the pair of longitudi-
nally extending load bearing members 12.

The vehicle bumper system of the present
invention provides a number of advantages over
prior art bumper systems. It is considered highly
desirable to provide a bumper system in which the
impact bumper reaction force versus bumper dis-
placement curve increases quickly during initial
bumper displacement until a desired force level is
reached and thereafter remains generally constant
as further displacement is experienced. The
present invention accomplishes this goal. If, for
example, the force versus displacement curve for a
bumper system were to increase more slowly, the
bumper would necessarily deflect a considerably
greater distance during an impact. It will be appre-
ciated that the result would be that a longer vehicle
would be required to accommodate this additional
movement. Additionally, it will be noted that the
bumper system of the present invention does not
require an shock absorbing mounting arrangement
to secure it to the vehicle load bearing members.
By providing a curved bumper member which is
directly attached to these load bearing members,
the members can be made to extend further for-
ward than would otherwise be the case. This is
advantageous in that the additional length of the
load bearing members provides added vehicle pro-
tection.

Claims

1. A vehicle bumper system for protecting a ve-
hicle, said vehicle including a pair of longitudi-
nally extending load bearing members (12), the
bumper system comprising, a curved bumper
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member (16) extending between the ends of
said pair of longitudinally extending load bear-
ing members, tension means (20) extending
between said ends of said pair of longitudinally
extending load bearing members (12) for op-
posing outwardly directed lateral forces which
may be applied to said load bearing members
(12), and means (22) for pivotally connecting
said curved bumper member (16) and said
tension means (20) o said ends of said pair of
longitudinally extending load bearing members
(12) at the same locations on said load bearing
members, such that an impact force applied to
said bumper member (16) does not resuit in
outwardly directed lateral forces being applied
to said load bearing members, or such lateral
forces are minimised.

A vehicle bumper system for protecting a ve-
hicle, said vehicle being of the type having a
vehicle body (10) and including a pair of lon-
gitudinally extending load bearing members
(12) terminating at their forward ends, a bump-
er system comprising, a curved bumper mem-
ber (16) extending between said pair of lon-
gitudinally extending load bearing members
(12), tension means (20) extending between
said pair of longitudinally extending load bear-
ing members (12) for opposing the application
of outwardly directed lateral forces to said load
bearing members, and means (22) for connect-
ing said curved bumper member and said ten-
sion means (20) directly to said pair of longitu-
dinally extending load bearing members (12) at
the same locations on said load bearing mem-
bers, such that an impact force applied to said
bumper member (16) does not result in out-
wardly directed lateral forces being applied to
said load bearing members, or such lateral
forces are minimised.

A vehicle bumper system as claimed in claim
1 or 2, in which said curved bumper member
and said tension means are formed as a single
unit.

A vehicle bumper system as claimed in claim
3, in which said means for connecting said
curved bumper member and said tension
means directly to said pair of longitudinally
extending load bearing members at the same
locations on said load bearing members com-
prises a pair of connector members, each of
which extends through one or more openings
in said single unit, and in one of said pair of
fongitudinally extending load bearing members.

5. A vehicle bumper system as claimed in claim
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10.

11.

12

1 or 2, in which said curved bumper member
and said tension means are formed of metal.

A vehicle bumper system as claimed in claim
1 or 2, in which said bumper member and said
tension means are formed of a structural com-
posite material.

A vehicle bumper system as claimed in claim
1 or 2, in which curved bumper member and
said tension means are formed as separate
elements, each being connected to said pair of
longitudinally extending load bearing members.

A vehicle bumper system as claimed in claim
1 and 7, in which said means for pivotally
connecting said curved bumper member and
said tension means to said pair of longitudi-
nally extending load bearing members at the
same locations on said ends of said load bear-
ing members comprises a pair of connector
members, each of which extends through
openings in said curved bumper member, in
said tension means, and in one of said pair of
fongitudinally extending load bearing members.

A vehicle bumper system as claimed in claim
2 and 7, in which said means for connecting
said curved bumper member and said tension
means directly to said pair of longitudinally
extending load bearing members at the same
locations on said load bearing members com-
prises a pair of connector members, each of
which extends through openings in said curved
bumper member, in said tension means, and in
one of said pair of longitudinally extending load
bearing members.

A vehicle bumper system as claimed in claim
2, in which said bumper member extends lat-
erally outward beyond said longitudinally ex-
tending load bearing members within said ve-
hicle body.

A vehicle bumper system as claimed in claim
10, further comprising energy absorbing
means mounted on said bumper member adja-
cent the ends thereof, laterally outward of said
longitudinally extending load bearing members,
for absorbing the energy of an impact to said
vehicle body.

A vehicle bumper system as claimed in claim
11, in which said energy absorbing means
mounted on said bumper member adjacent the
ends thereof comprise a pair of biocks of en-
ergy absorbing foam material attached to said
bumper member.
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